We provided new abbreviations about the detailed experimental conditions. Polycrystalline Ni foils (Nilaco Corporation) were used as the metal catalyst for the chemical vapour deposition (CVD) setup in Supplementary Fig. S1 (a). Borazine (B 3 N 3 H 6 ) in Supplementary   Fig . S1(b) was utilised as the precursor for preparing h-BN and was kept at -10°C in a canister with a bubbler system in a chiller. Before growing the h-BN, the polycrystalline Ni foils were electrochemically polished in solution with a mixture of phosphoric acid and water for 10 min and then placed at the centre position of a quartz tube in the CVD. The annealing process under hydrogen (H 2 ) gas at low pressure (LP) or at atmospheric pressure (AP) was attempted at 1100°C for 30 min in order to control the morphology. After the annealing process, the base vacuum condition for growing h-BN was fixed under high vacuum pressure with a turbo molecular pump in order to improve the layer control. Borazine and hydrogen, subsequently, were introduced into the quartz tube at 1100°C and an approximate pressure of 6 mTorr for 1~30 min to grow the h-BN. Then, the Ni foils were rapidly cooled down to room temperature under a hydrogen atmosphere. For the characterisation analysis of the grown h-BN, the as-grown h-BN film was transferred onto various substrates by a method similar to graphene transfer as shown in Supplementary Fig. S1 In order to carry out the characterisation of the h-BN, various methods, such as Raman, FT-IR, XPS, TEM, SAED, and EELS, were employed. Supplementary Fig. S3 (a) shows the Raman data of the h-BN. Typically, the striking peak appears due to the E2g mode (B-N vibration) stretching, and it is similar to the G peak in carbon materials, such as graphene, carbon nanotubes and graphite. 2 In our experiments, a 514 nm laser was used, and the peak position was at 1369.0 cm -1 . It corresponded to the range of Raman data of h-BN. Furthermore, the full with half maximum (FWHM) value of the Raman data was mainly considered as the important factor for verifying the crystallinity of the h-BN.
The FWHM value of our experiment was found to be 13.7 cm -1 . Compared with previously reported FWHM values, 3-5 our h-BN fabricated by AP H 2 annealing shows high crystallinity. Supplementary Fig. S3 (b) shows the FT-IR data of h-BN. Here, we found strong absorption peaks at 1365.4 cm -1 and 817.7 cm -1 . Those peaks were due to the in-plane and out-of-plane lattice vibrations, respectively. 6 These results corresponded to the reported data of h-BN. 7 The XPS spectrum, shown in Supplementary Fig. S3 (b) , was introduced to analyse the elemental composition of our h-BN samples.
The boron and nitrogen peak in Supplementary Fig. S3 (c) and (d) were located at 190.5 eV (boron 1s) and 398.2 eV (nitrogen 1s), which corresponds to the B and N peak in the XPS data of the previous reports. 8, 9 Thus, we found that our sample consisted of sp 2 bonded materials. The high-resolution TEM images of the h-BN are shown in Supplementary Fig. S4 (a) . The SAED data clearly showed a hexagonal diffraction pattern in Supplementary Fig. S4 (b) . These indicate that the h-BN has high crystallinity. Electron energy loss spectroscopy (EELS) analysis and a EELS spectrum of h-BN was presented in Supplementary Fig. S4 (c 
